Fermented food condiments form an integral part of African diets as they supply nutrients with claimed medicinal properties. This research was designed to investigate the effect of period of fermentation on the microbial, mineral and proximate composition of fermented Parkia biglobosa seeds. The bacteriological, nutritional and sensory parameters were carried out on the raw, dehulled and fermented seeds. The result of the total bacterial counts showed that the raw seed had 3.67 log10cfu, there was a significant increase in the total bacteria count from 2.20 log10cfu/g in dehulled unfermented bean to 9.248 log10cfu/g at 96 h of fermentation. The bacteria isolated were Bacillus subtilis (32 isolates), Lactobacillus plantarum (9 isolates), and Leuconostoc spp (3 isolates). The pH increased significantly from 4.57 in the raw seeds to 8.40 at 96 h of fermentation. The titratable acidity decreased from 0.179N in the raw seeds until it got to 0.0313N at 96 h of fermentation. The proximate composition on dry mass basis showed that 'iru' fermented for 48 h had the highest protein content of 41.023%. The carbohydrate decreased from 42.153% in the raw seed to 20.733% at the end of fermentation. Four of the minerals; lead, cadmium, cobalt and nickel were detected in the raw seeds but were no longer available after dehulling. Phosphorus, sodium, calcium and potassium increased during the fermentation period. The sensory result showed that the intensity of growth on the surface of the fermenting bean increased. Moreover, the sensory score on the texture showed that the seed became softer as the fermentation progressed. The colour became darker and the ammonia odour became more pungent. The overall-liking showed a significant increase as the fermentation progressed where the panelist preferred the product fermented for 72 h. The result from this study revealed that the best time for fermentation of Parkia biglobosa seeds to produce good quality 'iru' was between 48 h and 72 h.
Introduction
Fermented foods have a long tradition, they have been produced in order to extend the shelflife of raw materials and increase their safety. In their production, microorganisms play a vital and essential role, contributing to the improvement of the physiochemical, sensory and safety characteristics of the final products [1] . Many familiar foods and beverages such as yoghurt, cheese, beer and soy sauce are fermented. Often the fermentation not only imparts a pleasant taste but can also increase the nutritional value of a food; and act as a preservative. In African countries, cereals account for as much as 77% of total caloric consumption and contribute substantially to the dietary protein intake. Majority of traditional foods consumed in Africa are processed by natural fermentation [2] . For example, 'Garri' is a Nigerian fermented carbohydrate food sourced from fermented cassava [3] .
Iru is an African soup condiment obtained from the fermentation of the seeds of Parkia biglobosa. Generally, foods and condiments are fermented to improve the nutritional quality, enhance the safety as well as creating variety [4] . In Africa, Parkia biglobosa seeds are seen as a major source of protein. The protein content has been reported to be as high as 40% which is slightly higher than that of other legumes [5] . Parkia biglobosa is traditionally fermented to produce 'iru'. Researchers have reported the nutritional composition, biochemical changes and microbial load of fermented Parkia biglobosa seeds to produce 'iru' [1, 4, 5, 6, 7, 8, 10, 12, 15, 16 ]. However, little information has been documented on the changes in the nutritional quality of the seeds during the period of fermentation of Parkia biglobosa seeds. It is therefore imperative that different period of fermentation be studied in order to know the best time that can give the best 'iru' in terms of proximate, microbial, mineral and sensory qualities. Therefore, this research was designed to determine the nutritional quality of seeds of Parkia biglobosa fermented for different periods.
Methodology

Source of Materials
The African locust bean seeds (Parkia biglobosa) were purchased from a local market (Oja Oba) in Omuo-Ekiti, Ekiti State, Nigeria.
Production of Iru
Iru was produced in the laboratory by fermenting the seeds of Parkia biglobosa. The Parkia biglobosa seeds were soaked in the water for 30 mins and cooked under pressure for 2 h. The cooked seeds were dehulled and the washed cotyledons were re-cooked for 1h. The excess water was drained and poured into fermenters and were fermented for 24 h, 48 h, 72 h and 98 h respectively.
Microbial Analysis
Standard microbial procedure as documented by Osho et al. [6] was used in determining the microbial load and identity of the Bacterial isolates. The bacterial isolates were identified based on their cultural, morphological and biochemical characteristics.
Determination of physicochemical parameters
The pH, titratable acidity, proximate and mineral composition were determined based on the AOAC [7] standard.
Determination of sensory Attributes of Samples.
Ten grams (10g) of the sample was taken into 30 containers each and were examined by 30 different panelist. The five point Hedonic scoring scale was used by the panelist in determining the intensity of bacterial film growth, texture, colour, ammonia odour and overall liking of the fermented samples. Table 1 shows parameter and grading used for the sensory evaluation. 
Statistical Analysis
The data collected were subjected to analysis of variance (ANOVA) and means separated with Duncan's Multiple Range Test (DMRT) using Statistical Package for Social Sciences (SPSS version 16.0 2010).
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Results
The bacterial load of the fermented Parkia biglobosa seeds increased significantly from 2.20 logcfu/g at the beginning of the fermentation to 9.24 log10cfu/g at 96 h of fermentation ( Figure 1) . The pH increased significantly throughout the fermentation period while the titratable acidity decreased as shown in Figures 2 and 3 respectively. The proximate composition of the samples showed that protein increased significantly from the onset of fermentation till 48 h and later decreased. The highest protein was recorded after fermenting for 48 h ( Table 2) . Table 3 shows the mineral composition of the fermented seeds where there was increase in sodium, potassium, magnesium and iron. The organoleptic evaluation of the samples was presented in Figure 4 , there was increase in growth intensity, softness, colour and ammonia odour as the fermentation progressed, however, the overall liking increased and drops after 72 h of fermentation. Each value is the mean score of 30 panelists
Discussion
During the fermentation of Parkia biglobosa seeds, there was an increase in the bacterial load of the fermenting samples, the observed increase in the bacterial load during the fermentation is similar to the report of Adelekan and Nwadiuto [8] . The total bacterial count may have resulted from the ability of the first colonizing bacteria to degrade the more complex compound to simpler ones as the fermentation progressed [9] . Osho et al. [6] earlier reported the isolation of Lactobacillus and Bacillus subtilis from fermented Parkia biglobosa seeds while Leuconostoc sp was reported by Boateng et al. [10] . The bacterial load of the dehulled unfermented seed is lower than that of the raw seeds; this may have resulted from the heating effect of cooking on the vegetative bacterial cells.
The observed increase in the pH of the fermented samples may have resulted from the proteolytic activity of the fermenting bacteria as well as the release of ammonia as product of the breakdown of protein [11, 12] . The decrease in titratable acidity and increase in pH in fermentation of Kpaya has also been reported [13] , this decrease in the titratable acidity might have been the result of accumulation of ammonia and the increase in the pH of the fermented Parkia biglobosa seeds [4] .
The increase in protein content and decrease in the carbohydrate during fermentation of P. biglobosa seeds is similar to the report of Makonjuola and Adebola, [1] . The proteolytic activity of the fermenting bacteria may have resulted in the increase in the protein content till 48hr. The further decrease in protein after 48hr may have been the result of the utilization of the protein by the bacteria by eliciting degrading enzymes. The reduction in the carbohydrate may have resulted from the proliferation of the bacteria as they use it as the easiest source of energy for their growth and metabolism. Babalola and Giwa [14] reported a progressive decrease in the crude fiber of the fermented soy beans, the decrease may have resulted from the degradation of the dietary fiber present in the seed by the fermenting bacteria during fermentation. During fermentation of soy bean it was reported that there was an increase in the crude fiber as the fermentation progressed [14] .
The heavy metals in the raw Parkia biglobosa seeds were no longer present after dehulling, this observation is similar to the report of Femi-Ola et al. [15] . These elements may be found on the coat of the seeds or may have been leached during boiling and washing [16] .
The increase in the microbial intensity on the surface of the seeds correlates with the bacterial load. The bacteria load increased as the fermentation period progressed, this was also observed for the growth intensity on the surface of the beans. The change in the colour during fermentation was reported by Babalola and Giwa [14] when fermenting soy beans; a change in colour from butter to light Brown was reported and attributed to degradation of fat, protein and nucleic acid. Atere and Aderibigbe [4] recently reported that biochemical transformation alters the appearance, texture and flavour of fermented P. biglobosa seeds. The acceptability of the fermented Parkia seeds showed a significant acceptability as the fermentation progressed until a drop after 72 h of fermentation.
Conclusion
The time of fermentation has been shown to have some effect on the bacteria load, the pH, titratable acidity, proximate, mineral and organoleptic characteristics of fermenting Parkia biglobosa seeds. The protein content increased from the onset of the fermentation until the peak was reached at 48h and decreased. The overall-liking showed that panelists preferred samples fermented for 72 h to that of 96 h and others. This therefore indicate that optimum time of fermentation should be between 48 h and 72 h based on the nutritional content and the acceptability.
